Fuel Cell Activities at the NASA Glenn Research Center 
Presentation to the Ohio Technical College 
July 10, 2002 

Fuel cells have a long history in space applications and may have potential application in 
aeronautics as well. A fuel cell is an electrochemical energy conversion device that 
directly transforms the chemical energy of a fuel and oxidant into electrical .energy 
Alkaline fuel cells have been the mainstay of the U S. space program, providing power 
for the Apollo missions and the Space Shuttle. However, Proton Exchange Membrane 
(PEM) fuel cells offer potential benefits over alkaline systems and are currently under 
development for the next generation Reusable Launch Vehicle (RLV). Furthermore 
primary and regenerative systems utilizing PEM technology are also being considered for 
future space applications such as surface power and planetary aircraft. In addition to 
these applications, the NASA Glenn Research Center is currently studying the feasibility 
of the use of both PEM and solid oxide fuel cells for low- or zero-emission electric 

aircraft propulsion. These types of systems have potential applications for high altitu e 

environmental aircraft, general aviation and commercial aircraft, and high altitude 
airships. NASA Glenn has a unique set of capabilities and expertise essential to the 
successful development of advanced fuel cell power systems for space and aeronautics 
applications. NASA Glenn’s role in past fuel cell development programs as well as 
current activities to meet these new challenges will be presented 
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Proton Exchange Membrane Fuel Cell Diagram 
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Solid Oxide Fuel Cell/Gas Turbine System Concept 
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EVOLUTION OF FUEL CELL 
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Space Applications for Fuel Cell Power Systems 
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WHAT NASA IS DOING NOW 
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Potential Air Applications for 
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Power Density for Powerplant (kW/kg) 



Electric Drive Aircraft Propulsion 
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